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STUDIES ON INFLUENCES OF TRAIN NOISE UPON 
SCHOOLCHILDREN: V. 
ON THE MENTAL WORKS* 
By 
YASUHIRO NAG AT S UK A (;&:!@(~5l) 
(Niigata University, Nagaoka) 
An experiment was conducted to test the assumption that the train noise would 
have bad influences upon mental performances. Specifically, rather simple problems 
of addition and subtraction were assigned to 2nd, 4th, and 6th graders of an 
elementary school. Half of the children of each grade were experimental subjects and 
given 74 phon level of noise induced by train passage while they were engaging in 
mental calculation. The remainder of the subjects were control ones and no noise was 
given. 
The results of this experiment showed that the working efficiency under nosiy 
circumstances was inferior to that under the conditions of low level of noise. That is, the 
scores of the experimental children was lower than those of the control children. This 
tendency was remarkable especially among the lower graders. 
It is reasonable to think that the working efficiency under noisy circumstances may 
be inferior to that under low levels of noise. In particular this may be true of the 
mental work. It is undeniable that the unpleasantness and noisness of the noise exert 
a bad and baneful influence upon working performances. Noises, for example, disturb 
the concentration of attention and induce abnormal excitation and, as a result of this, 
favorable condition under which one takes an attitude suitable for work cannot be 
attained. Noises make the worker irritable, cause unnecessary feeling of tension to 
him. His performance, therefore, lacks its accurateness and smoothness. He is apt to 
make errors and prolongs the time necessary to carry out works. 
Generally, it is certainly assumed, noise is detrimental to the mental works, as 
mentioned above. But, in spite of numerous experimental studies, the results have been 
lacking uniformity. Comprehensive reviews by Berrien, F.K. (1), Broadbent, D.E. 
(2), and so on, did not make clear the disturbing influences of noises on human perform-
ance, contrary to our expectation. Experimental results attained by Stevens, S.S. (3), 
Viteles, M.S. (4) were also negative. Thus, the psychological influences of noise on 
the human performances have not necessarily been clearly confirmed in the laboratory 
experiments. Previously the writer (5) gained results suggesting the harmful in-
fluences on mental performances. 
In the present paper, further findings concerning the effects of noise induced by 
train passage upon mental works, especially with respect to children are reported. 
* This experiment was carried out while the author was at Tohoku University. 
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METHODS 
Subjects: 40 boys and girls of the 2nd, 42 of the 4th, and 40 of the 6th graders of 
Katahira-cho Elementary School in Sendai served as subjects. They were among the 
middle or the upper third of their class in respect of achievement. Each of the three 
graders were divided into two groups equal in number : control and experimental 
groups. 
Procedure: The subjects were asked to be seated in front of taperecorder in a semi-
circle and was asked questions of numerical calculation. 10 Ss were seated and 
tested at a time. The distance between the taperecorder and Ss was 2.5 m. The noise 
level given during mental calculation was 74 phons. Noise was given intermittently. 
The sum of the numbers of questions, in which Ss were engaged under the noisy condi-
tion, totaled 32 questions for 2nd graders, 34 for 4th graders, and 36 for 6th graders. 
Ss were asked to calculate mentally and to write the answers in the printed form for 
every question, as fast as possible. 
The problems assigned to Ss were: (1) questions of addition of two numbers of 
one figure for the 2nd graders, (2) questions of addition and subtraction of two numbers 
of one figure for the 4th graders, and (3) questions of addition of two numbers of two 
figures and of one fiugre. Some examples of the questions are shown in Table 1. 
These were recorded and presented auditorily. These questions were expressed, for 
example, in the following language (cf. Table 1). "Number one, five plus seven,-
number two, six plus three,- number three, five plus four,- and so on." The time 
required to assign one question, including answering time, was about seven seconds. A 
total of 80 questions were given to each of the graders. 
Table l. A part of the questions. 
2nd graders 4th graders 6th graders 
No. 1. 5+7 No. l. 5+7 No. l. 45+2 
2. 6+3 2. 6-3 2. 25+2 
3. 5+4 3. 5+4 3. 95+3 
4. 4+7 4. 7-4 4. 41+3 
5. 5. 5. 
6. 6. 6. 
79. 79. 79. 
80. 7+2 80. 7-2 80. 48+3 
RESULTS AND DISCUSSION 
Percentage of mean incorrect and no answers, an index of the influences of noise, 
of the control Ss were compared with those of the experimental Ss. Table 2 shows the 
results. The analysis of the data is presented in Table 3, from which we find the follow-
ing: Not only the F for the noise conditions was significant at better than .01 level, 
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Table 2. Mean incorrect answers and percentages of these to the 
total numbers of questions. 
~~~~oup Control group Experimental group 
"'"", -------------
' I Number of[Number ofl Number of 
N . incorrect (B)/(A) Number of incorrect (B)/(A) questiOns x 100 N questions x100 
\\ 1 1 
answers answers 
Grade (A) (B) (A) (B) 
2nd 20 80 2.1 2.67% 20 80 6.1 7.58% 
4th 21 80 1.2 1.49 21 80 2.6 3.10 
6th 20 80 1.8 2.23 20 80 2.7 3.39 
Table 3. Analysis of variance. 
Source ss df MS Fo 
Conditions (Noise) 20.42 1 20.42 13.10** 
Grade 14.96 2 7.48 4.80* 
CxG 1.58 2 0.79 
Errors 180.78 116 1.56 
* p<.05 **p<.Ol 
but also the F for the grade at better than .05 level. It is clear that the noise induced 
by train passage has harmful effects on mental work and that these effects are differential 
for each grader. According to the results of t-test carried out with each grade, the 
difference between the percentages of mean incorrect answers of both groups (2.67% vs. 
7.58% for 2nd grade & 1.49% vs. 3.10% for 4th grade) was statistically significant (t0= 
2.26, df 38, P<.05 for the former; t0 =2.19, df 40, P<0.5 for the latter). Values 
of the 6th graders (2.23% vs. 3.39%), however, gave no statistically significant 
difference. 
Further, the data were analized only within the experimental groups. Numbers 
of incorrect answers in noisy condition were compared with those under quiet condition. 
The results of the analysis are shown in Table 4. From this Table, it is found that 
the percentage of incorrect answers when noise was given is higher than when no 
Table 4. Result of analysis only within the experimental group. 
noisy condition quiet condition 
I 
Number of Number of Number of\ Nu~ber of 
incorrect (B)/(A) (B)/(A) Grade N question t" I incorrect 
answers x100 ques lOU answers x100 
I (A) (B) (A) (B) 
2nd 20 32 
I 
2.9 9.06% 48 3.2 6.67% 
4th 21 34 1.9 5.33 46 0.7 1.53 
6th 20 36 I 1.3 3.61 44 1.4 3.18 
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nOise was given. Lower-graded children were affected more than higher graders. 
Especially it is interesting that the calculating performances in the 2nd graders are 
disturbed even when no noise was given. 
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ZusAMMENF AS SUNG 
Ein EinfluB des Gerausches des voriiberfahrenden Zuges auf menschliches Verhalten bei 
geistiger Arbeit wurde untersucht. Die Starke des Gerausches war 74 Phon. Als geistige 
Aufgaben wurden einfache Fragen durch Kopfrechnen an Schulkinder als Vpn. gestellt. 
Aus Versuchsresultaten folgt: In den geistigen Arbeiten trat eine ungiinstige Beein-
flussung durch das Gerausch von 74 Phon dabei klar hervor. 
